Benford's Law, which has a logaritmic base, is a simple but an effective analytical examination tool for researchers. It makes researchers determine abnormalities in numerical data clusters. Benford's Law as a numerical analytic test is a mathematical comparison which proves unnatural deviations in data analysis. For that reason, it has various application areas such as auditing and finance. Investors may use Benford's Law for finding out financial frauds and abuses. This paper aims to test stock market indexes and stock values in Istanbul Stock Exchange (BIST) whether they fellow Benford's Law of Anomalous Numbers or not. All indexes' closing values and stocks' closing values, stocks' monthly gains and losses were also examined. In this study, it was found that series of monthly gains and losses on the twenty-eight indexes reasonably agree with Benford's Law.
Introduction
Capital markets' regulations are founded on simple principles. These are inspiring, confidence and transperancy, protecting investors' rights and regulating fair market conditions. These values are international standards and the first step of the investment process. Investors aim to have a minimum risk and a maximum gain by maximizing their knowledge about investments. This point of view has a incomplete or incorrect knowledge on data which is an important part of investment decisions. Under discussion of stock investments, investors aim to minimize diversifiable risk. Fundamentally, they try to express the portfolio risk as a mathematical function. At this point, main issue is stocks' data's thrustworthy. These necessities are appeared in the consequence of capital markets regulations. Many past financial crisis showed that reliable financial data is an essential issue for investment decisions.
Benford's Law is a probability distiribution. The main comment in this law is data's constancy and also its usability for different disciplines. It has been promoted by auditors because of providing a simple and an effective tool for detection of fraud. Difference between observed frequency of collecting data in specific conditions and Benford theoretical probabilty distribution can be determined by using it. In other words, any statistical test can compare the actual number of items observed to the expected items and calculates the deviation. With this property, it is a useful auditing tool. One of the Benford's Law applications area is stock investment. As a research subject, stocks' prices, gains and losses can be examined with Benford's Law. Confronting stock market data distribution and Benford's Law in a study as an application will be useful in two ways. First of all, this application can give an opinion to investors about reliability of investments' data sets. Secondly, it attracks investors for abnormal number families which have marks on specific stocks or indexes. This paper's subject is to examine stocks' prices, stocks' montly gains and twenty-eight indexes in Istanbul Stock Exchange's (BIST) agreement with Benford's Law. Istanbul Stock Exchange (BIST) is the only international stock market where stocks and shares are bought and sold in Turkey. This paper is used monthly observations of Istanbul Stock Exchange's (BIST) all stocks' and indexes' data from January 1986 to December 2011 (included those months). First digit, second digit and first two digits tests in Turkish Liras (TL) and U.S. Dollars (USD) are done. Besides, all those tests to monthly negative and positive price differences in all stocks and indexes are done. describes Benford's (significant digit) Law in the U.S. Journal of Mathematics. He mentioned his observations on the copies of logarithms books in the library. According to his observations, these copies were more worn at their beginning pages with low digits than the pages with higher digits. Newcomb calculated the probability as a number that has any particular non-zero first digit is:
Where: "i" is a number: 1, 2, 3, 4, 5, 6, 7, 8, 9 "P" is the probability (The first significant digit) "Log (x)"represents the logarithm of x to the base 10.
Formulas for expected digital frequencies:
For the first digit of the number: Probability (D1=d1) = Log10 (1+(1/d1)); d1= (1, 2, 3, 4, 5, 6, 7, 8, 9) For the second digit of the number; 2, 3, 4, 5, 6, 7, 8, 9, 0) For two digits combinations:
Where: D1: represents the first digit of a number. D2: represents the second digit of a number, etc. (Newcomb, 1881) .
In 1938, Frank Benford, an physicist, attempted to test Newcomb's asserts. Benford collected 20,229 observations from diverse data sets such as rivers, numbers of consecutive front page news items of a newspaper, street addresses, population data, atomic weights of elements and numbers appearing in Reader's Digest articles. He investigated 20 different areas and he came to the same conclusion with Newcomb. Benford presented a general law of anomalous numbers by an article in "Proceeding of U.S. Philosophical Society". Benford's Law is more than just the simple statement that lower numbers occupy the first digit location more frequently than higher numbers; besides, Benford broke down these occurrences into percentages for each number, one through nine, excluding zero (Johnson & Weggenmann, 2013) .
It is observed that many empirical data in the real world follow Benford's law such as stock market indices, tax returns and Fibonacci numbers (Wang, Cha, Cho, & JayKuo, 2009) . Moreover, digital analysis (also first-digit law or Benford's Law) was discussed in the professional guidance on fraud detection in general (Debreceny & Gray, 2010) . Various researchers tested this issue. Goudsmit and Furry (1944), and Furlan (1948) offered various explanations for this phenomenon. Pinkham (1961) showed a multiplication by a constant that didn't change distribution of the first digits. Raimi (1969) also examined the distribution of the first digits. In 1972, Varian, an economist, suggested that Benford' Law can be used as a test of random data in a social science context. Carslaw (1988) used Benford's Law to show that New Zealand firms' earnings' didn't conform to the Benford's expected distribution. In 1989, Thomas made a similiar examination and found similiar results in the earnings of U.S. firms. Boyle (1994) showed that why certain sets of accounting numbers often follow Benford's Law distiribution. Theodore, a mathematician, used Benford's distribution like the normal distribution and demonstrated how it was applied to stock market data, certain accounting data (Hill, 1995; 1998) . He offered a new statistical derivation of the Benford's Law. Nigrini in his dissertation (published in 1992) examined on earnings manipulation with Benford's Law and used digital analysis to help identify tax evaders in 1996. The IRS in the USA now routinely uses Benford's Law as a means of highlighting anomalies and electing taxpayers to audit (Goulding, 2013) . Ley and Varian (1994) , Koedijk and Stork (1994) studied patterns in the digits of U.S. stock market indexes. Ley (1994) found that the series of one-day returns on the Dow-Jones Industrial Average Index (DJIA) and Standard and Poor's Index (S&P) reasonably agrees with Benford's distribution (Goulding, 2013) .
An Analysis in Istanbul Stock Exchange Market
In this study, stocks in Istanbul Stock Exchange Market are analysed according to the Benford's Law. This study has two parts. In the first part, monthly closing values of stocks and stocks' monthly gains according to their monthly closing values are analysed. In the second part, 27 indexes' closing values and monthly gains which are active stocks in Istanbul Stock Exchange Market are analysed. Examinations are based on both Turkish Lira (TL) and U.S. Dollar (USD). In addition to that, negative and positive differences are also analysed. All listed stocks between January 1986 and December 2011 are examined.
The data which are explained above are tested according to Benford's Law. The data are examined according to following tests and the framework of the study is presented in Figure 1 . 
Method
Chi-square test for goodness of fit was used in this research. The chi-square statistics is a nonparametrzic statistical technique which is used to determine if a distribution of observed frequencies differs from the theoretical expected frequencies. Chi Square tests and z statistics are used to evaluate the compability degrees of each category's expectations and observations. Besides this, chi square tests and z statistics are also elicitid to show that there is no tendency in gain amounts.
Results
The test of monthly closing values of stocks in TL, monthly losses and gains of stocks in TL, monthly gains of stocks in USD, closing values of indexes, monthly losses and gains of indexes are presented in this section.
Tests of Monthly Closing Values of Stocks in TL
In this section, stocks are tested by the first digit, the second digit and the first two digits of Benford's Law. These results aren't conformable to Benford's Law. Test results are shown in 
Tests of Monthly Losses and Gains of Stocks in TL
In this section, test of negative differences (monthly losses) and tests of positive differences (monthly gains) in TL will be presented.
Test of Negative Differences (Monthly losses)
Monthly negative differences which are calculated by using stocks' closing values in TL in Istanbul Stock Exchange Market aren't conformable to the Benford's Law for the first digit test, the second digit test, and the first two digits test. Test results are presented in Figure 5 , Figure 6 and Figure 7 . Each monthly loss is calculated based on the previous month. 
Tests of Monthly Gains of Stocks in USD
In this section, test of negative differences (monthly losses) and test of positive differences (monthly gains) in USD will be examined.
Test of Negative Differences (Monthly losses)
Monthly negative differences which are calculated by using stocks' closing values in USD in Istanbul Stock Exchange Market aren't conformable to the Benford's Law for the first digit test, and the first two digit tests, however they are conformable to the second digit tests. Test results are presented in Figure 11 , Figure 12 , and Figure 13 . Each monthly loss is calculated based on the previous month. Figure 11 . The first digit test of stocks' monthly losses in USD Figure 12 . The second digit test of stocks' monthly losses in USD Figure 13 . The first two digits test of stocks' monthly losses in USD Figure 14 , Figure  15 and Figure 16 . Each monthly gain is calculated based on the previous month. 
Tests of Closing Values of Indexes
Each index which has active stocks in Istanbul Stock Exchange Market is analysed (confidence interval is both 1% and 5%) in both TL and USD. Following 
Tests of Monthly Losses and Gains of Indexes
Tests of monthly losses and gains of indexes in Istanbul Stock Exchange Market in both TL and USD are done.
Results can be seen in the 
Discussion
Benford's Law is used to confirm the data which is thought to be formed artificially in a data cluster. Benford's Law is a distribution used by researchers to identify fictitious populations of numbers. For that reason, this law mostly used to find out frauds in auditing. Benford's Law is a probability distribution. In this study, active stocks in Istanbul Stocks Exchange Market are tested. According to the tests results, some important differences are found in two indexes in TL. The other indexes in Istanbul Stocks Exchange Market are conformable to Benford's Law for the first digit, the second digit and the first two digits tests in both TL and USD in monthly losses and monthly gains. Besides, some other tests are done on stocks' prices. According to test results, these stocks are conformable to the Benford's Law for the second digit test.
The results of this study are noteworthy for researches in the following points: After examining monthly losses/gains of indexes, two indexes were found noteworthy. The probability of artificially interference in the defence index and the communication index is highly possible in TL base. The companies' stocks in these indexes could be inspected in detail by Capital Markets Board. It can be recommended that the investors can make their investments in any indexes except these two ones. Closing values of indexes do not follow the Benford distiribution. Seven indexes conformable to the Benford's Law in the second digit tests. Therefore, they can not be classified in to the group of "outlaw numbers without known relationship". After testing the stocks' prices of Istanbul Stocks Exchange Market, it was found that they aren't conformable to the Benford's Law in general. Besides this, if Benford's Law and Istanbul Stocks Exchange Market's data are analysed together in graphics, it can be seen that both curves are very close to each other. In this study, expected and observed frequencies are compared by chi square tests and obtained negative results. However, the graphics are highly similar. Especially, the second digit tests are conformable to Benford's Law.
In this study, the patterns of stock market indexes are focused. Fourteen indexes of twenty-eight indexes in Istanbul Stocks Exchange Market are entirely conformable to the Benford's Law in confidence interval (1% and 5%). Twelve indexes have small disparity but it can be concluded that, in generally, they are conformable to to the Benford's Law of Anomalous Numbers. According to these results, it can be said that these companies' stocks' prices are reflecting the reality.
